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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal 
display device that has made the largeness of a visual 
angle to be chageable, if necessary, only by signal 
processing and has made possible to secretly hide the 
display contents or optimize the visible direction, etc., 
without using the means such as a special liquid crystal 
cell for visual angle control, optical lens seat control, and 
optical characteristic variation of a back-light. 
SOLUTION: This liquid crystal display device comprises 
a signal control means for processing an input video 
signal in contrast, brightness, or the like individually for 
RGB, and a visual angle interlocking control means which 
has y-conversion circuits, individually for RGB, for 
converting processed signal data into such impression 
voltages as provide a TV characteristic of a liquid 
crystal panel with a desired visual characteristic and 
controls to change over the plural y-data according to 
prescribed pixel patterns to obtain the desired visual 
angle characteristic. Moreover, the visual angle 
interlocking control means performs the control to the signal control means and the y- 
conversion circuits by interlocking adaptive control so as to effectively control the visual angle 
according to the feature information obtained from a video feature detection means for 
extracting features of the input video signal. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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* ^CLAltitS 

[Claim(s)] 

[Claim 1]A liquid crystal display characterized by comprising the following in a drive circuit and a 
back light system of an active-matrix drive type liquid crystal display element. 
A signal-control means to perform video-signal processing to an inputted video signal, 
gamma conversion processing which considers said signal processing data as an input, and 
changes it into liquid crystal impressed electromotive force to an input value — RGB each — a 
RGB independent gamma conversion means which can be independently set up in several 
different characteristics. 

An angle-of-visibility gang control means which controls each gamma data setting and its change 
pattern to said RGB independent ; gamma conversion means to become a desired vjew angle 
characteristic. 

An image feature detection means to perform feature extraction of an inputted video signal and 
to output image characteristic information to said angle-of-visibility gang control means. 

[Claim 2]The liquid crystal display according to claim 1 provided with a back light control means 
which controls backlight luminance of a liquid crystal panel by an angle-of-visibility gang control 
means. 

[Claim 3]An angle-of-visibility gang control means by. image characteristic information acquired 
from an image jfeature detection means. So that a display picture may be made to optimize and 
angle-of-visibility control may be performed effectively each gamma data setting, its change 
pattern control, and back light control of said signal-ppntrpl means and said RGB independent 
gamma conversion means, The liquid crystal display according to claim 1 or 2 interlocking 
respectively and carrying out adaptive control dynamically. 

[Claim 4]A signal-control means shall perform. contrast adjustment and brightness adjustment. 
So that the maximum and th0;minimum of luminosity of a video signal may be obtained for every 
screen by an image feature detection means and the largest dynamic range of the gamma ; 
characteristic can be taken 'according to a luminance range of an input signal in 1 screen, and a 
desired view angle characteristic, Or the liquid : crystatl [ display according to claim 1 , 2, or 3; 
characterized by iperforming contrast and brightness control so that angle-of-visibility control 
can be performed most efficiently. 

[Claim 5]a signal-control means — RGB each — the liquid crystal display according to claim 4 
are independently controllable and amending a gap between RGB of the gamma characteristic 
corresponding to said RGB independent gamma conversion means and the couple 1. 
[Claim 6] A switching pattern and each gamma data of two or more gamma characteristic which 
are performed to a RGB independent gamma conversion means in an angle-of-visibility gang 
control means, One screen is horizontal or for every yertical pixel put of a symmetrical or 
alternation asymmetrically pattern. The liquid crystal display according to any one of claims 1 to 
5 performing control combined so that it might choose according to image characteristic 
information and angle-of-visibility setting out which were obtained from an image feature 
detection means and might become the optimal about gamma data. 

[Claim 7]A switching pattern and each gamma data of two or more gamma characteristic which 
are performed to a RGB independent gamma conversion means in an angle-of-visibility gang 
control means, To the direction of the field, out of a symmetrical or alternation asymmetrically 
pattern. The liquid crystal display according to any one of claims 1 to 5 performing control 
combined so that it might choose according to image characteristic information and angle-of- 
visibility setting out which were obtained from an image feature detection means and might 
become the optimal about gamma data. 

[Claim 8]By an image feature detection means, acquire average value of luminosity of a video 
signal for every screen, and back light control, a change big in order to make it change to a 
desired view angle characteristic in said signal-control means and said RGB independent gamma 
conversion means to light transmittance of each pixel of a liquid crystal element — **** — the 
liquid crystal display according to claim 3 controlling to compensate luminosity, taking said 
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Average value into consideration to a case. 

[Claim 9]An image feature detection means, a signal-control means, said RGB independent 
gamma conversion means, and an angle-of-visibility gang control means, The liquid crystal 
display according to any one of claims 1 to 8 characterized by a view angle characteristic being 
individually controllable respectively for every display screen even if it is a case where have a 
means to control individually for every display area of a picture, and the simultaneous display of 
two or more screens is carried out all over 1 screen. 

[Claim 10]Back light control to a back light control means, As opposed to any in said two or 
more display screens, or display screens other than an object which shall carry out to one and 
performs said back light control, The liquid crystal display according to claim 9 generating 
amendment data from back-light-control data by the side of a controlled object, and controlling 
a signal-control means of a display screen outside a controlled object to cancel the control 
effect of a back light. 

[Claim 11]The liquid crystal display according to claim 6, wherein a pattern of one screen which 
is horizontal or is set up by turns symmetrically or asymmetrically for every vertical pixel is 
determined according to pixel size of a liquid crystal panel, or an aspect ratio of a display screen. 

[Claim 12]A pattern of one screen which is horizontal or is set up by turns symmetrically or 
asymmetrically for every vertical pixel, and a pattern set up by turns symmetrically or 
asymmetrically to the direction of the field, The liquid crystal display according to claim 6 or 7 
characterized by what it opts for according to scanning-line-conversion processing in sequential 
scanning of an inputted video signal, interlaced scanning, or signal processing. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to signal processing of the video signal 
inputted into the drive circuit of the liquid crystal display of a TN liquid crystal (twisted 
pneumatic liquid crystal) and a back light device, and a liquid crystal display. 
Especially according to the condition of use and the visual recognition direction of a liquid 
crystal display, it is related with the control circuit of the liquid crystal display system which can 
control an angle of visibility suitably. 

[0002] 

[Description of the Prior Art]The TN liquid crystal method currently mostly used in liquid crystal 
TV etc., By the refractive index anisotropy which a liquid crystal has, torsion orientation, etc., 
the light which passes a liquid crystal layer receives various birefringence effects with the 
direction and angle, and complicated view angle dependence is shown, For example, generally, in 
an above viewing angle, the whole screen becomes whitish, and the whole screen becomes dark 
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*:n a down viewing angle, and the phenomenon in which light and darkness will be reversed in the 
low-intensity part of a picture occurs. 

[0003]Many art which carries out wide-field-of-view cornification about luminosity, hue, a 
contrast characteristic, a gradation characteristic, etc. by various methods about such a view 
angle characteristic is developed. Although there are very many improvement to the liquid 
crystal panel itself and things using an optical member and many are common as such art, 
Neither a TFT process nor a liquid crystal panel process becomes complicated, but the art of 
attaining wide-field-of-view cornification only by signal processing of an external circuit is also 
shown as a method which does not cause a fall or cost escalation of the yield. This uses the 
visual angle dependency of the transmissivity characteristic (following and V-T characteristic 
and notation) over the impressed electromotive force of a liquid crystal cell, By driving a liquid 
crystal, preparing two or more gradation voltage transfer characteristics (the following, gamma 
characteristics, and notation) over an input signal, and performing this change control at the 
predetermined intervals, two or more characteristics are compounded visually, and it is the art of 
raising a view angle characteristic, for example, is shown in JP, 7-121 144,A "liquid crystal 
display", JP,9-90910,A "drive method of a liquid crystal display, and liquid crystal display", etc. 
(The conventional example [ such an example ] 1 is written hereafter) The example of the wide- 
field-of-view cornification liquid crystal display by such conventional external signal processing 
is shown in drawing 1 1 . The gamma conversion circuit gamma 1 and gamma 2 which have several 
mutually different gamma characteristics considering an RGB image signal as an input in drawing 
11 , It is what made the liquid crystal drive according to the output of gamma conversion method 
including a means to switch and control these gamma characteristics for every (n is a natural 
number) n frame of a picture signal, as a change pattern of gamma characteristics, it is shown in 
drawing 12 — as — a pixel unit — alternation — and the display voltage corresponding to the 
gamma characteristics same to the corresponding picture elements of the continuous n frame — 
and it constitutes so that the status signal voltage from which polarity differs mutually may be 
impressed, gamma 1 is optimized in 10 degrees of the top-view fields so that the angle of 
visibility from which two gamma characteristics differ may become the optimal view here, gamma 
2 is optimized within 10 degrees of lower views, and gamma characteristics are things of making 
it operate so that about 10 degrees of upper and lower sides may extend the optimal gradation 
characteristic by fixing and becoming irregular by said change pattern. 

[0004]In the purposes, such as optimization to the visual recognition direction when needing 
neither the purpose of display secrecy as privacy protection in a note type personal computer, 
nor a large angle of visibility as a trial which, on the other hand, used this view angle dependence 
effectively conversely, The applied proposal to narrowing, returning or moving an angle of 
visibility has been made. An angle of visibility is narrowed or it extends (it is not a thing 
[ spreading extending from usual like the conventional example 1 ] here, and). As art of 
performing control in the meaning of returning what was narrowed to extend and to optimize, 
otherwise, Although what provided the liquid crystal cell which controls the amount of back lights 
in addition to the liquid crystal cell which displays a picture, controls this liquid crystal cell, and 
devised the light guide plate of the back light is proposed plentifully, As art of aiming at control 
of a view angle characteristic only by signal processing of an external circuit like the 
conventional example 1, there are some which are shown in JP, 10-31 9373,A "liquid crystal 
display and liquid crystal display system", for example. (The conventional example [ such an 
example ] 2 is written hereafter) The example of the angle-of-visibility control liquid crystal 
display system by such conventional external signal processing is shown in drawing 14 . The 
gradation signal voltage generating circuit which generates two or more gradation reference 
voltages to the TN liquid crystal panel in which this performed optimization of a rubbing 
direction, and optimization of the deflection plate twist angle, The preset value switching circuit 
which switches the preset value according to desired view angle characteristic setting out is 
provided, and the optimal gradation reference voltage is impressed, Or an angle of visibility is 
changed by the optimal reference voltage and the method of if possible changing an indicative 
data by the simple gain control by bit processing in an indicative-data switching circuit 
(amendment). 
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E0005]thus, although the method which modulates two or more gamma transfer characteristics 
set up fixed in the purpose of extending an angle of visibility, as art of aiming at control of a view 
angle characteristic, only by signal processing of the external circuit is shown by conventional 
technology. Switching so that the liquid crystal panel which performed orientation treatment may 
be used, it may become the set-up view angle characteristic about extensive ****** of an angle 
of visibility and gradation signal voltage may be optimized is indicated as a technique. 
[0006] 

[Problem(s) to be Solved by the Invention]However, since the place made into the purpose in the 
conventional example 1 is wide-field-of-view cornification. The gamma characteristics of the 
different characteristic of the plurality set up in order to extend an angle of visibility themselves 
are used fixed to a direction with a narrow angle of visibility (for example, sliding direction), and 
the concept which controls two or more gamma characteristics themselves is not included. It is 
not clearly written at all about the optimization or adaptive control to the video state of an 
inputted video signal, the gamma characteristics according to RGB individual, control, etc. 
[0007]Although the place made into the purpose in the conventional example 2 is extensive 
****** of an angle of visibility, the gamma characteristics themselves are immobilization for 
every angle-of-visibility setting out made into the purpose, and there is no abnormal-conditions 
concept like the conventional example 1. It is not clearly written here at all about the 
optimization or adaptive control to the video state of an inputted video signal, the gamma 
characteristics according to RGB individual, control, etc. Both conventional examples are not 
touched at all about the back light. 

[0008]Therefore, even when it applies to the purposes, such as extensive ****** of an angle of 
visibility, and optimization, in the conventional example 1. Two or more gamma characteristics for 
extending a view angle characteristic, as shown in drawing 1 3 f or example, in the case of the 
characteristic which lapped mostly in high-intensity region sections, In the case where a signal 
which was almost concentrated on high-intensity region sections as an inputted video signal is 
inputted, since there is almost no effect that an angle of visibility spreads, and the difference of 
gamma becomes large when a signal which was conversely concentrated on the low luminance 
area part is inputted, it is possible to also become a cause of generating of a flicker etc. with 
some change pattern by the trade-off with an angle-of-visibility improvement effect. 
[0009]Generally in the case of an input signal like the screen of a personal computer, or a car 
navigation screen, The dynamic range of an input signal is large, depending on the case where 
incline toward high-intensity or low-intensity comparatively in many cases, and it is 
concentrating on intermediate color conversely in video signals, such as TV, and an image scene, 
are concentrating on high-intensity, it is concentrating on low-intensity, or the signal component 
is various. By optimizing gamma characteristics like the conventional example 1 using the 
difference in VT characteristic by a viewing angle, and performing control according to the signal 
inputted in the case of the fundamental concept of controlling an angle of visibility, image quality 
deterioration by carrying out angle-of-visibility control, such as luminosity and a fall of a 
contrast feeling, can be suppressed, and it can be made to act effectively about the angle-of- 
visibility control effect itself — it thinks. 

[0010]By the conventional examples 1 and 2, in mounted TV of 2 screen-display system, etc., 
systematically from the purposes, such as a safety aspect. Angle-of-visibility control of 
displaying a car navigation picture on a drivers side, and displaying TV image on a passenger side 
cannot be performed, and also in the case where it is the combination of such a signal source, 
since the characteristics on an image differ greatly as mentioned above, good angle-of-visibility 
control becomes difficult. 

[001 1]Since it is impossible to extend an angle of visibility from usual itself and also it cannot 
perform control by the state of a video signal like the case of the conventional example 1 in the 
technique of the conventional example 2, With the composition of the conventional example 2, 
such control is impossible for setting out of gamma characteristics for the place which can 
originally use the loose stable portion of inclination and is performed effectively in the case of 
the image which the input signal concentrated on the halftone area comparatively like [ in the 
case of being general of a television signal ]. 
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»[0012]Since they are not if gamma characteristics of ideal gamma characteristics correspond in 
a whole floor tone between RGB codes, but they have the color shift characteristic from the 
characteristic of the light filter of a liquid crystal display, a back light, etc., In order to suppress 
generating of a hue change etc. and to perform angle-of-visibility control, even if the gamma 
characteristics of RGB respond to gradation further separately, it is necessary to set them as an 
optimum value. 

[0013]On the other hand, since the light volume of a back light serves as a big factor to 
luminance property as everyone knows in the case of a transmission type liquid crystal display 
system, it has influence not a little to the luminosity and the contrast feeling of a display image, 
but the consideration about this point is not specified in particular in a conventional example, 
either. 

[0014]This invention is what was made in view of solving the above problems in the art of aiming 
at control of a view angle characteristic, only by signal processing of such an external circuit, 
According to the state of the video signal inputted as the view angle characteristic of the 
specified request, the control performed so that it may become the view angle characteristic of 
the set-up request, Give the more nearly optimal impressed electromotive force to a liquid 
crystal panel, and to be able to perform angle-of-visibility control more effectively, 
accommodative, interlock and the change pattern of video-signal processing, gamma 
characteristics, and gamma characteristics is controlled, And it controls by interlocking also 
about a back light, and aims at realizing more nearly optimal angle-of-visibility control. 
[0015] 

[Means for Solving the Problemjln order to solve such a technical problem a liquid crystal display 
of this invention, A signal-control means to perform contrast, brightness processing, etc. to RGB 
independence to an inputted video signal, It has gamma conversion circuit changed into 
impressed electromotive force which serves as the view angle characteristic of a request 
[ characteristic / of a liquid crystal panel / VT ] of processed video signal data in RGB 
independence, It has an angle-of-visibility gang control means which performs switching control 
for two or more gamma data set up according to a RGB individual become a desired view angle 
characteristic with a predetermined pixel pattern. As opposed to a TN liquid crystal panel which 
performed orientation control management so that view angle dependence to a predetermined 
direction might become large by this, Gradation voltage of two or more of said gamma 
characteristics is inputted for every pixel, realizes variable [ of a view angle characteristic ] by 
composition of the perceptual characteristic, and here in an angle-of-visibility gang control 
means. By image characteristic information acquired from an image feature detection means to 
perform feature extraction of an inputted video signal. It is considered as a system configuration 
which operates so that adaptive control may be performed also to a back light control means 
and back light control may be performed at the same time it interlocks control to said signal- 
control means and the aforementioned gamma conversion circuit and controls accommodative to 
perform angle-of-visibility control effectively. 

[0016]In a system which aims at control of a view angle characteristic by signal processing of an 
external circuit by this, Suppressing image quality deterioration, such as luminosity, contrast, and 
a hue change, more effectively according to a state of an inputted video signal. A system which 
performs request angle-of-visibility control of narrowing a view angle characteristic, extending, 
moving, optimizing, or carrying out the mask of the display to one way is easily realizable by 
comparatively easy circuitry. 
[001 7] 

[Embodiment of the Invention]An invention given in claims 1 and 3 of this invention is a liquid 
crystal display controller in the drive circuit and back light system of an active-matrix drive type 
liquid crystal display element, A signal-control means to perform video-signal processing to an 
inputted video signal, and the gamma conversion processing which considers said signal 
processing data as an input, and changes it into liquid crystal impressed electromotive force to 
an input value, RGB each — with the RGB independent gamma conversion means which can be 
independently set up in several different characteristics. Said RGB independent gamma 
conversion means is received so that it may become a desired view angle characteristic, Each 
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gamma data setting and the angle-of-visibility gang control means which controls the change 
pattern, It is considered as a liquid crystal display provided with an image feature detection 
means to perform feature extraction of an inputted video signal and to output image 
characteristic information to said angle-of-visibility gang control means, So that the more nearly 
optimal impressed electromotive force may be given to a liquid crystal panel and angle-of- 
visibility control can be more effectively performed according to the state of the video signal 
inputted as the view angle characteristic of the specified request in the control performed so 
that it may become the view angle characteristic of the set-up request, Accommodative, it 
interlocks, the change pattern of video-signal processing, gamma characteristics, and gamma 
characteristics is controlled, and it has the operation of realizing optimal angle-of-visibility 
control that suppressed image quality deterioration. 

[0018]Claim 2 of this invention, and an invention given in 3 and 8, A signal-control means to be a 
liquid crystal display controller in the drive circuit and back light system of an active-matrix 
drive type liquid crystal display element, and to perform video-signal processing to an inputted 
video signal, the gamma conversion processing which considers said signal processing data as an 
input, and changes it into liquid crystal impressed electromotive force to an input value — RGB 
each — with the RGB independent gamma conversion means which can be independently set up 
in several different characteristics. Said RGB independent gamma conversion means is received 
so that it may become a desired view angle characteristic, Each gamma data setting and the 
angle-of-visibility gang control means which controls the change pattern, An image feature 
detection means to perform feature extraction of an inputted video signal and to output image 
characteristic information to said angle-of-visibility gang control means, It is considered as a 
liquid crystal display provided with the back light control means which controls the backlight 
luminance of a liquid crystal panel by said angle-of-visibility gang control means, So that the 
more nearly optimal impressed electromotive force may be given to a liquid crystal panel and 
angle-of-visibility control can be more effectively performed according to the state of the video 
signal inputted as the view angle characteristic of the specified request in the control performed 
so that it may become the view angle characteristic of the set-up request, Accommodative, it 
interlocks, and the change pattern of video-signal processing, gamma characteristics, and gamma 
characteristics is controlled, and it controls by interlocking also about a back light, and has the 
operation of realizing optimal angle-of-visibility control that suppressed image quality 
deterioration. 

[0019]As for the invention of a statement, said signal-control means shall perform contrast 
adjustment (amplitude adjustment of a video signal) and brightness adjustment (DC-levels 
adjustment) of a video signal to claims 4 and 5 of this invention. So that the maximum and the 
minimum of luminosity of a video signal shall be obtained for every screen by said image feature 
detection means and the largest dynamic range of the gamma characteristic can be taken 
according to the luminance range of the input signal in 1 screen, and a desired view angle 
characteristic, Or it is considered as a liquid crystal display given in three from claim 1 
performing contrast and brightness control so that angle-of-visibility control can be performed 
most efficiently, From the relation between the view angle characteristic of the specified 
request, the angle-of-visibility control value out of which it cheats, and the variable range of the 
luminosity of an inputted video signal. Contrast control and gamma-characteristics setting out 
are performed so that angle-of-visibility control can be performed most efficiently and the 
optimal luminosity may be obtained, and it has the operation of realizing little angle-of-visibility 
control of image quality deterioration, such as a contrast drop, by controlling an angle of 
visibility. 

[0020]The invention of a statement to claims 6 and 1 1 of this invention, The switching pattern 
and each gamma data of two or more gamma characteristic which are performed to said RGB 
independent gamma conversion means in said angle-of-visibility gang control means, One screen 
is horizontal or for every vertical pixel out of a symmetrical or alternation asymmetrically 
pattern. The image characteristic information and angle-of-visibility setting out which were 
obtained from said image feature detection means perform optimal selection suitably, And it is 
considered as a liquid crystal display given in five from claim 1 performing control which 
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combined gamma data so that it might become the optimal, After taking into consideration the 
pixel size of a liquid crystal panel, the aspect ratio of a display screen, or the characteristic of a 
liquid crystal panel, By choosing gamma change pattern according to the state and signal source 
of a gamma-characteristics preset value and a video signal so that it may become desired angle- 
of— visibility setting out, it has the operation of realizing little angle-of-visibility control of the 
image quality deterioration which stopped a fall and flicker of luminosity. 

[0021]The invention of a statement to claims 7 and 12 of this invention, The switching pattern 
and each gamma data of two or more gamma characteristic which are performed to said RGB 
independent gamma conversion means in said angle-of-visibility gang control means, To the 
direction of the field, out of a symmetrical or alternation asymmetrically pattern. The image 
characteristic information and angle-of-visibility setting out which were obtained from said image 
feature detection means perform optimal selection suitably, And it is considered as a liquid 
crystal display given in five from claim 1 performing control which combined gamma data so that 
it might become the optimal, According to the state of the time base direction of a gamma- 
characteristics preset value and a video signal, a signal source or the scanning line form of a 
video signal, or scanning-line-conversion processing, by choosing gamma change pattern of the 
direction of the field so that it may become desired angle-of-visibility setting out, It has the 
operation of realizing little angle-of-visibility control of the image quality deterioration which 
stopped a fall and flicker of luminosity. 

[0022]The invention of a statement to claims 9 and 10 of this invention, In the liquid crystal 
display of a statement, claims 1-8 are received at said image feature detection means, said 
signal-control means, said RGB independent gamma conversion method, and said angle-of- 
visibility gang control means, Even if it is made to have become according to the display area of 
a picture controllable individually and is a case where the simultaneous display of two or more 
screens is carried out all over 1 screen, In [ consider it as the liquid crystal display characterized 
by enabling it to control a view angle characteristic individually for every display screen 
respectively, and ] mount TV with 2 screen-display functions, etc., As it said that TV display and 
a car navigation display were optimized in the separate angle-of-visibility direction, it has the 
operation that the angle-of-visibility direction is independently controllable for every display 
screen. 

[0023] Hereafter, an embodiment of the invention is described using a drawing. 
[0024](Embodiment 1) Drawing 1 shows the block diagram of the liquid crystal display in the 
embodiment of the invention 1, and in drawing 1 t his liquid crystal display, as opposed to an 
inputted video signal — contrast and brightness processing — RGB — with the signal-control 
means 1 which can be processed by independent setting out. the RGB independent gamma 
conversion circuit 2 (RGB independent gamma conversion method) which changes the processed 
video signal data into impressed electromotive force more nearly required than the VT 
characteristic of a liquid crystal panel — RGB — it having independently and, It has the angle- 
of-visibility gang control means 3 which performs switching control for two or more gamma data 
set up according to the RGB individual become a desired view angle characteristic with a 
predetermined pixel pattern. It is constituted so that the image characteristic information 
acquired by forming an image feature detection means 4 to perform feature extraction of an 
inputted video signal may be inputted into the angle-of-visibility gang control means 3. It is 
premised on using that by which orientation control is carried out so that view angle dependence 
may become large to the direction of desired with a TN liquid crystal about a liquid crystal panel. 

[0025]About the liquid crystal display constituted as mentioned above, the operation is explained 
using drawing 1 and drawing 3 , drawing 4 , drawing 5 . drawing 6 . drawing 7 . and drawing 8 . 
[0026] First, an inputted video signal is inputted into the signal-control means 1 and the image 
feature detection means 4. Here, the signal-control means 1 is a circuit which performs control 
of the contrast of a signal, and brightness to RGB independence, and is a circuit which has 
composition which the gain which shall consider a RGB code as an input and controls contrast, 
and the offset value which controls brightness can set as RGB independence. The signal range 
as the image characteristic information, i.e., the input signal, of the maximum (the following, MAX, 
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and notation) of luminosity and the minimum (the following, MIN, and notation) can be computing 
the image feature detection means 4 by an operation for every screen of a video signal. 
[0027]The video signal amended in the signal-control means 1 is inputted into the RGB 
independent gamma conversion circuit 2. The RGB independent gamma conversion circuit 2 has 
the composition that the circuit which performs gamma conversion process with a computing 
type with a parameter can perform each setting out of gamma 1 and gamma2 to RGB of each, as 
for those with three RGB, and a parameter, and it has further the selector which switches the 
gammal characteristic and the gamma2 characteristic as a gamma conversion process. About 
gamma conversion, it can be considered as gamma conversion circuit which could perform partial 
curve-ization of gamma characteristics and raised accuracy further from the case of only 
straight-line approximation by an operation with a parameter by combining with a ROM table 
method selectively. The signal outputted from the RGB independent gamma conversion circuit is 
inputted into the source driver of a liquid crystal panel through the inversion circuit (in the case 
of the liquid crystal panel of analog IF composition, a DA converter, video amplifier, etc. are 
included) etc. which are not illustrated, and liquid crystal picture elements drive it. 
[0028]The angle-of-visibility gang control means 3 performs each processing described below by 
image characteristic information, such as MAX/MIN obtained by angle-of-visibility setting out of 
the request set up from the exterior, and the image feature detection means 4. The gamma 
characteristics of gammal and gamma2 are set up to RGB of each so that a desired view angle 
characteristic can be realized to the 1 st. Although the case where each characteristic and 
combination of gammal and gamma2 can be set up easily, and a desired view angle 
characteristic may be hard to be acquired with the view angle characteristic for which it asks, 
influence on image quality has little one as much as possible where two gamma characteristics 
have the nearer characteristic. In consideration of the characteristic, a MAX/MIN value, etc. of 
gamma 1 and gamma 2, optimal contrast setting out and brightness setting out are performed to 
the 2nd to the signal-control means 1. Details are explained to Embodiment 3 about the details 
of control by the signal-control means 1 . The most effective pattern is chosen as the 3rd and 
the change pattern of gammal and gamma2 is controlled to it. Details are explained to 
Embodiments 4 and 5 about this change pattern. Effective angle-of-visibility control in 
consideration of the state of the video signal can be performed by interlocking in total and 
carrying out the adaptive control of three processings described above. 
[0029]Below, a drawing is used and explained about the outline of an example of the above- 
mentioned main 3 processings. Drawing 5 is a figure showing an example of setting out of gamma 
transfer characteristic. Those with a thing and drawing 5 (b) in which an example of gamma- 
characteristics setting out the case where an angle of visibility is extended by signal processing 
in this example, and in case [ although the control which narrows or moves is explained, ] 
drawing 5 (a) extends an angle of visibility was shown are an example in the case of narrowing an 
angle of visibility, or moving or optimizing. About desired angle-of-visibility control directions, 
since the direction and dependence degree which enlarge view angle dependence by orientation 
control of a TN liquid crystal panel fundamentally can control to some extent, what was 
processed a priori according to the use is used. The view angle dependence by orientation 
control is shown in JP,10-319373,A "liquid crystal display and liquid crystal display system" 
explained by the conventional example 2, for example. If the example (example by which 
orientation control was carried out so that view angle dependence might become large to the 
sliding direction of a screen) which controls an angle of visibility perpendicularly is explained 
here, according to the orientation control state of a liquid crystal panel, VT characteristic for 
every visual angle direction will be obtained like drawing 3 . but. By being referred to as gamma 1 
the top-view angle of 45 degrees was made to optimize, and gamma 2 the lower viewing angle of 
30 degrees was made to optimize from this, wide-field-of-view cornification can be perceptually 
attained by compounding by the pattern control which mentions this later, gamma 1 made to 
optimize near the lower viewing angle of 30 degrees as shown in drawing 5 (b). and gamma 2 
which changed the characteristic with gamma 1 selectively about the intermediate color portion 
etc. can perform fundamental gamma control of view all directions-oriented movement or 
optimization. Gamma-characteristics ******** and not less than about 45 degrees of lower 
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visual angle directions which the top-view angle of 45 degrees is made to optimize as conversely 
shown in drawing 4 as such control can be mostly made into black (value near minimum 
luminance), and can carry out the mask (blackout) of the visual recognition from a certain 
direction. The mask by whiteout is possible similarly. Drawing 6 and drawing 7 are what showed 
an example of the change pattern of gamma transfer characteristic, and show the pattern by 
which time modulation is carried out in gamma 1 and gamma2 which were set up by the purpose 
of control, and the desired visual angle direction as mentioned above per field like spatial 
modulation and drawing 7 f or every pixel like drawing 6 . It can be considered as more effective 
angle-of-visibility control by choosing the optimal pattern from the video state present on 
display out of such an abnormal-conditions pattern, or angle-of-visibility setting out, and 
switching gammal and gamma2. Although Embodiments 4 and 5 explain details about these 
contents, such control becomes realizable by having had composition controllable in total by the 
angle-of-visibility gang control means 3. 

[0Q30] Drawing 8 is a mimetic diagram showing an example of the control of contrast and 
brightness performed by the signal-control means 1, Because a dynamic range is utilized enough 
and it is made to perform gamma conversion process by expanding amplitude according to a 
contrast gain when the signal range of an input signal is narrow, and performing brightness 
adjustment by offset control. It is controllable to maintain gradation display accuracy enough, 
even when performing angle-of-visibility control. Thus, since it can interlock and can be 
considered as the optimal processing by interlocking in the angle-of-visibility gang control means 
3, and carrying out the adaptive control of three above fundamental processings according to 
image characteristic information, more effective angle-of-visibility control can be performed in a 
form also including video-signal processing. 

[0031] Although the signal-control means 1 was considered only as brightness control with 
contrast in this embodiment, As the example which specified the top-view angle optimization 
gamma by this embodiment explained, when carrying out the blackout of the viewing angle from 
one way, also in a front view angle or a top-view angle, luminosity serves as a low dark picture at 
the whole, but. In such a case, it is also effective that the effect as signal processing is acquired 
and gang control, such as setting up more noise reduction processings to a video signal, or 
strengthening the gain of aperture processing, also includes such a digital disposal circuit. 
[0032]Although this embodiment and subsequent embodiments explain as two kinds of changes, 
gammal and gamma2, as gamma characteristics, it is possible similarly to switch three or more 
gamma characteristics, and it is effective. 

[0033]By having composition which interlocked according to the state of the video signal 
extracted by the image feature detection means 4, and made controllable fundamental three- 
stage processing in the above-mentioned angle-of-visibility control accommodative, as explained 
above, Angle-of-visibility control of the mask to extensive ** or one way of an angle of visibility, 
etc. is realizable, suppressing image quality deterioration, such as luminosity, contrast, and a hue 
change, more effectively. 

[0034](Embodiment 2) Drawing 2 shows the block diagram of the liquid crystal display in the 
embodiment of the invention 2, and in drawing 2 t his liquid crystal display, as opposed to an 
inputted video signal — contrast and brightness processing — RGB — with the signal-control 
means 1 which can be processed by independent setting out. It had the gamma conversion 
circuit 2 which changes the processed video signal data into impressed electromotive force more 
nearly required than the VT characteristic of a liquid crystal panel in RGB independence, and has 
the angle-of-visibility gang control means 3 which performs switching control for two or more 
gamma data set up according to the RGB individual become a desired view angle characteristic 
with a predetermined pixel pattern. It has the back light control means 9 which can control 
backlight luminance to the back light 8 in addition to it. It is constituted so that the image 
characteristic information acquired by forming an image feature detection means 4 to perform 
feature extraction of an inputted video signal may be inputted into the angle-of-visibility gang 
control means 3. It is premised on using that by which orientation control is carried out so that 
view angle dependence may become large to the direction of desired with a TN liquid crystal 
about a liquid crystal panel. 
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.[0035]f he liquid crystal display constituted as mentioned above has the composition of having 
applied the back-light-control function to the composition explained by Embodiment 1, and 
explains the operation only about a different portion from Embodiment 1 using drawing 2 and 
drawing 3 , and drawing 4 . First, in addition to MAX and MIN of luminosity, each image 
characteristic information of the average value (the following, APL, and notation) of luminosity 
can be computing the image feature detection means 4 by an operation for every screen of a 
video signal. This adds to the interlocking adaptive control of three processings explained by 
Embodiment 1 in the angle-of-visibility gang control means 3, APL is also put in by consideration 
and to the back light control means 9 control of backlight luminance, It is made to operate so 
that optimal processing may be suitably performed according to the state of an inputted video 
signal, and angle-of-visibility setting out as said controlling the brightness lowering of the liquid 
crystal display which happens to a visual recognition direction by angle-of-visibility control to 
compensate, or controlling to suppress reduction of a contrast feeling. 

[0036]For example, in an example which carries out the mask (blackout) of the display to the 
lower visual angle direction shown in drawing 4 . each of gamma-characteristics setting out 
gamma 1 and gamma 2 comes to be outputted in the voltage range where output voltage is high 
on the whole (when it is a no Moray white type TN liquid crystal) — a result — a state dark as a 
whole also about a front view angle or a top-view corner section — becoming . By controlling to 
a back light control means to become high about backlight luminance in such a case, and making 
it operate so that the fall of luminosity may be compensated, since in other words it will be in 
the state where transmissivity is low, generally, To the front view angle and top-view angle which 
should be recognized visually, the fall of luminosity can be suppressed from the case of drawing 
4. 

[0037]On the contrary, when it is the whiteout that luminosity becomes high as a whole, the 
place which becomes a whitish picture at the whole also to the visual recognition direction along 
which you usually pass, and which you originally want to display can be reduced by reducing and 
using backlight luminance. In this case, it is effective also from the meaning of the power 
consumption reduction of a back light. According to the value of the contrast and brightness 
control which are processed by the signal-control means 1 in other than control of such angle- 
of-visibility restrictions, and APL, For example, in an example like drawing 8 , a changed part of 
APL can be absorbed, and the luminosity of a back light can be reduced so that APL on the 
vision of an inputted video signal and an output signal may become equivalent. In the in the 
static characteristic of the gamma transfer characteristic gamma 1 and gamma2 themselves 
itself, the case so that a change pattern may become unsymmetrical in area at gamma 1 and 
gamma2, etc. In order to make it change to a desired view angle characteristic, also when the 
light transmittance of each pixel of a liquid crystal element has a big change, flexible control can 
be performed by controlling backlight luminance, also taking into consideration the trade-off with 
the angle-of-visibility control effect in consideration of APL. 

[0038]About the relation between APL and the amount of back light control. For example, 
although the average time and gamma carry out in the direction to which the case from high 
transmissivity will lower backlight luminance if APL is high and the control methods, like gamma 
performs control to the direction from which the case from low transmittance will raise backlight 
luminance if the value of APL is high are mentioned as an example, gamma, Various control is 
also plentifully considered by the case. 

[0039]. Are set up by the angle-of-visibility gang control means 3 reflecting the image 
characteristic information detected by the image feature detection means 4. About the amount 
of back light control, or the contrast and the brightness controlled variable to the signal-control 
means 1. The scene discrimination information on the image acquired by carrying out the 
statistical work of the image characteristic information extracted by the image feature detection 
means 4 with a predetermined time interval is computed, The IIR type filter which had a damping 
time constant to the controlled variable can be made into the adaptive control taken into 
consideration also to the time direction of a video signal by the method of adjusting this damping 
time constant from through and said scene discrimination information, and much more effective 
control can be realized. 
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,I004b]tach processing which added control of backlight luminance to three fundamental 
processings in the angle-of-visibility control explained by Embodiment 1 like the above 
explanation according to the state of the video signal extracted by the image feature detection 
means 4. Not raising backlight luminance more than needed, but stopping the power consumption 
of a back light without dropping a contrast feeling, even if it performs angle-of-visibility control 
by having composition which it interlocked and was made controllable accommodative. Angle-of- 
visibility control of the mask to extensive ** or one way of an angle of visibility which 
compensated brightness lowering, etc. is realizable. 

[0041](Embodiment 3) The gang control of contrast adjustment by the signal-control means 1 of 
the liquid crystal display in Embodiment 3, brightness adjustment, and gamma-characteristics 
setting out is explained using drawing 3 t drawing 8 t and drawing 9 . 

[0042]First, the fundamental control method of the contrast adjustment by this embodiment and 
brightness adjustment is explained. By the image feature detection means 4, MAX and MIN of 
luminosity of an inputted video signal are computed by an operation for every screen, and, 
thereby, it is called for for every screen which hit the luminance range of a video signal is in all 
the ranges on signal processing which can be processed. In drawing 8 . when it is the range of 
MIN and MAX which an input signal illustrates, in order to open the dynamic range as signal 
processing, as gain control is performed and it is shown in the contrast control of drawing 8 t 
amplitude is expanded. Since a signal is the MIN side slippage and the signal-processing possible 
range is exceeded the way things stand in this example at the MIN side, it can adjust so that 
offset control may be carried out like brightness control of the figure and a dynamic range may 
serve as the maximum. As control of contrast, as an example figure of the contrast control 
characteristic is shown in drawing 9 , natural contrast control can be performed by performing 
contrast control which has gain characteristics as shown in a figure to the difference of MAX 
and MIN. 

[0043]In angle-of-visibility control, as Embodiments 1 and 2 explained, set up the optimal gamma 
characteristics like drawing 5 become close to a desired view angle characteristic according to 
VT characteristic as shown in drawing 3 , but actually. Although the horizontal axis of drawing 5 
(a) and drawing 5 (b) shows input voltage here, In order to harness effectively gamma 
characteristics as shown in drawing 5 , to utilize change of transmissivity for the maximum and to 
carry out angle-of-visibility control when an angle-of-visibility controlled variable is large since it 
is amendment data from the signal-control means 1 actually, It is more advantageous for the 
output data of the signal-control means 1 to have obtained the amplitude greatest in the signal- 
processing possible range. 

[0044]In saying that an angle-of-visibility controlled variable uses an angle of visibility small only 
in a narrow viewing angle range as good as **20 degrees with a near [ a front view angle ] of 0 
degree, Since desired VT characteristic is the characteristic near the characteristic with a good 
front view angle, the display with the sufficient gradation characteristic also as the gamma 
transfer characteristic which uses only a portion with a good gradation characteristic is possible 
for it. Depending on thus, the contents and the controlled variable of angle-of-visibility control. 
Since the optimum control of how to make the input equivalent to the horizontal axis of drawing 
^correspond to the variable range of a signal becomes a different thing, according to the state 
of a video signal, it turns out that there are contrast and a predominance of doubling and 
controlling brightness control and gamma-characteristics setting out in this way. 
[0045] However, if priority is given only to angle-of-visibility control, contrast and brightness are 
adjusted at an excessive or too much short interval and gamma transfer characteristic is set up, 
the original video state of an inputted video signal will be changed remarkably, and it may not 
become a good image. On the other hand about the image feature of the video signal displayed 
on a liquid crystal panel. There are many high signals of contrast which generally depend on a 
signal source and in which it is [ however ] large, for example, pictures, such as a personal 
computer and car navigation, have a large dynamic range, and there are many intermediate color 
signal components about video signals, such as TV. 

[0046]Therefore, if the above points are taken into consideration, effective control is realizable 
by setting up the controlled variable in the signal-control means 1 , and the combination of 
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gamma transfer characteristic in general according to the sauce of such a video signal, and 
tuning finely by acquiring a actual video state by the image feature detection means 4. 
[0047]As Embodiment 2 explained, about the contrast and the brightness controlled variable to 
the signal-control means 1. The scene discrimination information on the image acquired by 
carrying out the statistical work of the image characteristic information extracted by the image 
feature detection means 4 with a predetermined time interval is computed, The IIR type filter 
which had a damping time constant to controlled variables, such as a contrast gain, brightness, a 
gamma parameter, by the method of adjusting this damping time constant from through and said 
scene discrimination information. It can be considered as the adaptive control taken into 
consideration also to change (scene change) of the time direction of a video signal. 
[0048]As explained above, from the relation between the angle-of-visibility control content and 
controlled variable which were specified, and the variable range of the luminosity of an inputted 
video signal. Little angle-of-visibility control of image quality deterioration, such as a contrast 
drop by controlling an angle of visibility, is realizable by performing contrast control and gamma- 
characteristics setting out so that angle-of-visibility control can be performed efficiently and the 
optimal luminosity may be obtained on it. 

[0049](Embodiment 4) In the angle-of-visibility gang control means 3 of the liquid crystal display 
in Embodiment 4, the change pattern control in 1 screen of two or more Characteristicgamma 
performed to a RGB independent gamma conversion circuit is explained using drawing 6 . 
[0050]As drawing 6 is what showed an example of the change pattern of gamma transfer 
characteristic and Embodiments 1 and 2 also explained, It is a change pattern explanatory view 
of the pixel unit for one screen (1 field) in this technique of controlling an angle of visibility by 
setting up several gamma characteristics which are different so that it may become the view 
angle characteristic of a request of a view angle characteristic, and switching this for every 
predetermined pixel. Drawing 6 (a) as a unit gamma 1 and gamma2 in the direction of a horizontal 
picture element for a RGB trio by turns, It is an example which switches gammal and gamma2 
also perpendicularly in checkers by turns, and drawing 6 (b) is an example switched to the 
vertical stripe shape which carried out gammal and gamma2 in the direction of a horizontal 
picture element by turns, and made the sequence the same perpendicularly, Drawing 6 (c) is an 
example switched to the horizontal stripe shape which set to single gamma of gamma 1 or 
gamma 2 in the direction of a horizontal picture element, and carried out gammal and gamma2 
perpendicularly by turns between scanning lines. Although each of these is setting the RGB trio 
to gamma same as a lot, even if the object gamma 1 for R, the object gamma 1 for G, the object 
gamma 1 for B or the object gamma 2 for R, the object gamma 2 for G, and the object gamma 2 
for B are the gamma 1 [ same ] and gamma 2, as Embodiments 1, 2, and 3 explained, they differ 
respectively. 

[0051 ]It is just going to use the point by which it is characterized [ 1st ] in this spatial 
modulation here in this invention suitably also about the pattern which switched a pattern like 
three examples of above-mentioned drawing 6 (a), drawing 6 (b), and drawing 6 (c) like drawing 6 
(d) so that gammal and gamma2 might become unsymmetrical. In drawing 6 (d), it is not 
alternation about gammal and gamma2 considering a RGB trio as a 1 -pixel unit at the direction 
of a horizontal picture element, It is an irregular example switched in checkers as 2 pixels and 
gamma 2 are switched for gamma 1 by turns at 1 pixel and 1 pixel and gamma 2 are 
perpendicularly switched for gamma 1 by turns at 2 pixels with the following scanning line 
conversely. Also in this case, gamma 1 differs from gamma 2 by RGB respectively. In this 
example, although it is irregular, since it is checkered, become equivalent [ the frequency of 
occurrence of gammal and gamma2 in 1 screen ], but. The example etc. which make a scanning 
line unsymmetrical [ instead of alternation ] in a perpendicular direction in the unsymmetrical 
change pattern and the Drawing d in stripe shape like drawing 6 (b) and drawing 6 (c) although 
not illustrated, The example made unsymmetrical also about the frequency of occurrence (area 
in one screen (gammal pixel and gamma2 pixel)) of gammal and gamma2 in 1 screen is also 
considered. Although when considering it as a not much irregular pattern can be considered [ the 
influence of evils, such as a flicker, ], since it is dependent on the characteristic and the input 
signal state of gammal and gamma2 which are switched so that it may explain below, by 
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phoosing such combination well, evil does not become but is not necessarily effective in many 
cases. 

[0052]In a capacitive coupling pixel split plot experiment as the place which these patterns mean 
shown in JP.8-201777.A "liquid crystal display", The surface ratio and the voltage ratio of the 
main pixel and sub-picture element which can serve as optimal view angle characteristic so that 
it can just be going to understand easily also from the example which is asymmetry (for example, 
2:1), The ratio which can control a view angle characteristic most effectively from a relation with 
the characteristic (difference) of the gamma characteristics gammal and gamma2 set up is 
because surface ratio is not necessarily 1:1. For example, when the voltage ratio of gammal and 
gamma2 is about 2:1 in the case of a no Moray white's TN liquid crystal, the optimal surface ratio 
also has the example of becoming about 7:3, with the above-mentioned capacitive coupling pixel 
split plot experiment. 

[0053]Thus, the point by which it is characterized [ 1st ] in the spatial modulation of this 
embodiment is one of the points which control a pattern by an unsymmetrical pixel unit. It is 
premised on the case where there is a pixel number more than a wide VGA class as a pixel 
number, about the angle-of-visibility control shown by this example. 

[0054]Next, the point by which it is characterized [ 2nd ] in the spatial modulation of this 
embodiment, It is in controlling to the optimal change pattern and gamma characteristics suitably 
according to this switching pattern and the gamma characteristics gamma 1 to switch, and the 
angle-of-visibility control content which sets gamma 2 as the video state of an input signal, or 
its purpose in the angle-of-visibility gang control means 3. 

[0055]For example, in the image feature detection means 4, detect the frequency of occurrence 
of the high frequency component of an inputted video signal for every screen, and with the 
fineness of the image of an input signal. The selection according to the feature of the inputted 
video signal is possible by choosing drawing 6 (a) as a pattern in the image which needs 
resolution, and switching to the pattern of drawing 6 (d) in the image which does not need 
resolution. 

[0056]It may switch according to the sauce of an inputted video signal as the pattern of drawing 
6_(a) is chosen and the example of drawing 6 (d) is chosen according to the sauce of an inputted 
video signal in TV image etc., for example about the screen and car navigation screen of a 
personal computer as a simple means. 

[0057]The pixel number of not only the state of the video signal inputted but the liquid crystal 
panel to be used and the size of 1 pixel (are they a square or a rectangle?), Or also in the aspect 
ratio of the screen modes (screen sizes at the time of the wide aspect display especially in the 
liquid crystal display of wide screen size, or 2 screen display, etc., etc.) of a display screen, it 
may be suitably chosen as the optimal change pattern for every screen. According to the 
scanning line form and scanning-line-conversion processing which the video signal inputted is in 
an interlace signal or a non-interlaced signal, it may be suitably chosen as the optimal change 
pattern. 

[0058]As explained above, about the pattern of one screen which is horizontal or is switched for 
every vertical pixel, and what is called a spatial modulation pattern. By considering it not only as 
the pattern made into alternation for every pixel but as an unsymmetrical form, it can contribute 
to the area effect that gammal and gamma2 should be given, and can be considered as the 
optimal abnormal-conditions pattern by the combination effect with the difference in gamma 
characteristics. 

[0059]By considering it as the pattern abnormal conditions taken into consideration to the total 
to the state of the video signal into which this is inputted in the angle-of-visibility gang control 
means 3, an input source or screen constitution, and the liquid crystal panel composition to 
display, Things will be made, if natural abnormal conditions are visually possible, it is always the 
optimal and evil realizes angle-of-visibility control which suppressed image quality deterioration, 
such as brightness lowering, few. 

[0060](Embodiment 5) In the angle-of-visibility gang control means 3 of the liquid crystal display 
in Embodiment 5, the change pattern control to the direction of the field of two or more 
Characteristicgamma performed to the RGB independent gamma conversion circuit 2 (time base 
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direction) is explained using drawing 6 and drawing 7 . Although drawing 7 was what showed an 
example of the change pattern to the time base direction of gamma transfer characteristic and 
the spatial modulation pattern explained by Embodiment 4 was a change pattern of the pixel of 
one screen (a part for the 1 field), It is an explanatory view about the change method of the 
pattern between the fields which extended this also to the time base direction. Drawing 7 shows 
the change pattern from the n-th field to the n+5th fields about the pattern of drawing 6 (d). In 
the n+1st fields of drawing 7 (b), the same pattern as the n-th field of drawing 7 (a) is continued, 
The n+2nd fields of drawing 7 (c) make only the 1 field gamma characteristics with the n-th 
reverse field of drawing 7 (a), and it repeats again that it is by the same pattern as the n-th field 
in the n+3rd [ of drawing 7 (d) and drawing 7 (e) ], and n+4th fields. Although each of these is 
setting the RGB trio to gamma same as a lot, even if the object gamma 1 for R, the object 
gamma 1 for G, the object gamma 1 for B or the object gamma 2 for R f the object gamma 2 for 
G, and the object gamma 2 for B are the gamma 1 [ same ] and gamma 2, as Embodiment 4 
explained, they differ respectively. 

[0061 jit is just going to use the point by which it is characterized [ 1st ] in these time-axis 
abnormal conditions here in this invention suitably also about the pattern switched so that it 
might become unsymmetrical per field like the example of drawing 7 explained above. The place 
which these irregular patterns mean is the same, and is one of the places which can expect the 
effect to angle-of-visibility control on balance with the speed of response of each gamma 
characteristics and liquid crystal panel, etc. as Embodiment 4 explained according to the storage 
effect of the pixel used as the pixel used as gamma 1 , and gamma 2. 

[0062]About reversal of gammal and gamma2 in the direction of the field explained by drawing 7 , 
it is necessary to consider it as the change pattern for which it depends on the speed of 
response of a liquid crystal panel in respect of the effect of an image quality side or angle-o^- 
visibility control, etc. and which size-came however, hurt and took this into consideration. When 
considering it as a not much irregular pattern also about the abnormal conditions to a time base 
direction, can consider the influence of evils, such as a flicker, but. In the image on which evil 
cannot be easily conspicuous, the angle-of-visibility control signal processing which made evil 
the minimum is possible by changing adaptive control into the state of a video signal, such as 
giving priority to angle-of-visibility control, so that it may explain below. Thus, the point by which 
it is characterized [ 1st ] in the time modulation of this invention is one of the points which 
control a pattern by an unsymmetrical field unit. It is premised on the case where there is a pixel 
number more than a wide VGA class as a pixel number, also about the angle-of-visibility control 
shown by this embodiment. Next, the point by which it is characterized [ 2nd ] in the time 
modulation of this embodiment, It is in controlling to the optimal change pattern and gamma 
characteristics suitably according to this switching pattern and the gamma characteristics 
gamma 1 to switch, and the angle-of-visibility control content which sets gamma 2 as the video 
state of an input signal, the scanning line form of a video signal, or scanning-line-conversion 
processing or its purpose in the angle-of-visibility gang control means 3. 
[0063] For example, in the image feature detection means 4, perform motion detection of an 
inputted video signal, detect the speed and quantity of a motion of a video signal, and by the 
numerousness of the movement quantity of the image of an input signal. In a still picture or the 
image almost near a still picture, It may also be effective to shorten slightly, and for influence of 
a flicker etc. to be unable to be easily conspicuous about the interval of reversal in the intense 
image of a motion as a pattern symmetrical with the direction of the field, conversely for 
reduction of a flicker, and to choose a pattern like the example of drawing 7 . As for these, since 
the speed of response of the liquid crystal panel to be used has a close relation, it is effective to 
choose a pattern flexibly according to the state of an input image in this way. 
[0064]According to the scanning line form that the video signal inputted is in an interlace signal 
or a non-interlaced signal, and the scanning-line-conversion processing processed by a video 
signal processing section according to it, it may be suitably chosen as the optimal change 
pattern. It is thought that an asymmetric pattern like drawing 7 is effective, and there is the 
necessity for selection of a pattern suitably as an example according to the contents of 
processing in an interlace signal input when the progressive conversion process is carried out by 
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.the video signal processing section. As a simple means, according to the sauce of an inputted 
video signal, about the screen and car navigation screen of a personal computer. It may switch 
according to the sauce of an inputted video signal as processing which was considered to be a 
state comparatively near a still picture, and turned to the above still pictures is performed and 
processing which turned to the animation in TV image etc. is performed. 

[0065]About the pattern which the gamma characteristics to the direction of the field (time base 
direction) switch, and what is called a time modulation pattern, like the above explanation. Not 
only the pattern made into alternation for every field of a predetermined interval but by 
considering it as an unsymmetrical form suitably, the area effect that gammal and gamma2 
should be given can be extended in three dimensions, and it can be perceptually considered as 
the optimal abnormal-conditions pattern with combination with the difference in gamma 
characteristics according to the storage effect. By performing the pattern abnormal conditions 
taken into consideration to the total to the state of the video signal into which this is inputted in 
the angle-of-visibility gang control means 3, an input source, scanning line composition, 
scanning-line-conversion processing or screen constitution, and the liquid crystal panel 
composition to display, Things will be made, if natural abnormal conditions are visually possible, it 
is always the optimal and evil realizes angle-of-visibility control which suppressed image quality 
deterioration, such as brightness lowering, few. 

[0066](Embodiment 6) Drawing 10 shows the configuration block figure of the liquid crystal 
display in the embodiment of the invention 6, and in drawing 10 t his liquid crystal display, Each 
circuit of the signal-control means 1, the image feature detection means 4, the angle-of-visibility 
gang control means 3, and a RGB independent gamma conversion circuit, ** which can perform 
angle-of-visibility gang control according to display area as a whole by inputting into each circuit 
the signal which constitutes so that individual operation can be performed for every display area 
of an input signal, respectively, and identifies the display area of an inputted video signal — it is 
constituted like. 

[0067]About the liquid crystal display constituted as mentioned above, the operation is explained 
using drawing 10 . 

[0068]Here, the case of two screen display of a main screen and a sub-screen is explained. 
First, the image feature detection means 4 classified by display area has the composition of 
calculating each characteristic quantity independently, with the signal (a following and main-sub 
area selection signal and the notation) which identifies the area of the video signal of 2 circuit 
rice cakes, and main/** for the circuit which calculates the image features, such as the 
maximum of a video signal, the minimum, and average value. The RGB independent signal-control 
means 1 according to display area and the RGB independent [ classified by display area ] gamma 
conversion circuit 2, ****** which it has two kinds of each parameter set value which calculates 
contrast, brightness, the gamma characteristics of each plurality [ RGB ], etc. the object for 
main screens, and for sub-screens, and the operation switches with a main-sub area selection 
signal — it is like. Also about the angle-of-visibility gang control means 3 classified by display 
area, the gang control explained by Embodiments 1 and 2 by performing individual control with a 
main-sub area selection signal, Operation to each circuit is carried out so that it may become 
set-up different liquid crystal display of a view angle characteristic for every image area the 
object for main screens, and for sub-screens. 

[0069]It not only performs the control same about back light control as Embodiment 2 explained, 
but, When average value differs greatly as an image feature of a main screen and a sub-screen 
(when it is a bright picture and a dark picture etc.), Back light control shall be performed to 
which image of a main screen or a sub-screen. As opposed to the screen (sub-screen when [ for 
example, ] performing back light control to a main screen image) besides a controlled object, By 
generating amendment data from the back-light-control data by the side of a controlled object, 
and being made to perform contrast of the screen outside a controlled object, and brightness 
adjustment so that the control effect of a back light may be canceled, Even if it is a case where 
a luminosity state is a greatly different picture between a main screen and a sub-screen, the 
influence of the back light control accompanying angle-of-visibility control can be prevented 
from appearing on the screen of another side. 
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{0070]Although this embodiment explained the example in the case of two screen display of 
main/**, Even if it is a case of the multi screen of three or more screens, similarly the image 
feature detection means 4 Required-number circuit rice cake, A view angle characteristic is 
individually controllable for every display screen respectively by having composition in which 
parameter setting is possible for every display area, and switching them with a display area 
selection signal to the signal-control means 1, the angle-of-visibility gang control means 3, and 
the RGB independent gamma conversion circuit 2. 

[0071]In the use of optimizing TV display and a car navigation display in the separate angle-of- 
visibility direction in mount TV with 2 screen-display functions, etc., Application of attaining 
safing on road traffic by carrying out the mask of the screen of mounted TV from the driver side 
to a visual angle direction during a run etc. is also possible by using this function. 
[0072]Like the above explanation, even if it is a case where two or more screens are displayed 
all over two screen display, multi-picture features, and 1 screen called PinP, it is realizable to 
control a view angle characteristic individually for every display screen. 
[0073] 

[Effect of the InventionjAccording to this invention, so that clearly from the above explanation 
use the special liquid crystal cell for angle-of-visibility control, or, In the liquid crystal display 
system which performs angle-of-visibility control only in an external digital disposal circuit 
without using a means to control an optical lens sheet or to change the optical characteristic of 
a back light, By performing optimal gang control suitably according to the operating condition of 
the case where it is in the conditions limited in respect of the angle of visibility etc., an input 
source signal, a video-signal gestalt, the contents of a display picture, etc., The optimal angle- 
of-visibility control that controlled image quality deterioration and secrecy of display information, 
or optimization of a visual recognition direction is realizable. 

[0074]By considering it as the adaptive control which interlocked each processing by the image 
characteristic information of the video signal especially, Viewing-angle control, such as extensive 
** of an angle of visibility, movement, masking to a specific direction, and visual recognition 
direction optimization, can be performed effectively, suppressing image quality deterioration, 
such as a fall of the luminosity by performing angle-of-visibility control, or a contrast feeling, a 
flicker, and a hue change. While being able to perform effective angle-of-visibility control, without 
reducing a contrast feeling and luminosity by considering it as adaptive control also about a back 
light, it is also possible to suppress the efficiency-for-light-utilization fall of a back light, and to 
reduce power consumption. 

[0075] Furthermore in systematic application, it can have optimal composition in the use of 
optimizing TV display and the car navigation display in mount TV with 2 screen-display functions, 
etc. to a separate visual angle direction. 
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. [Drawing 1lT he block diagram showing the composition of the liquid crystal display by the 
embodiment of the invention 1 

[Drawing 2l The block diagram showing the composition of the liquid crystal display by the 
embodiment of the invention 2 

[Drawing 3l The characteristic figure showing an example of the VT characteristic of a TN liquid 
crystal display 

[Drawing 4l The characteristic figure showing an example of the luminance property by setting 
out of the gamma transfer characteristic of the liquid crystal display by the embodiments of the 
invention 1 and 2 

[Drawing 5] The characteristic figure showing an example of gamma transfer characteristic 
setting out of the liquid crystal display by the embodiments of the invention 1 and 2 
[Drawing 6] The figure showing an example of gamma change pattern in 1 screen in gamma 
conversion circuit of the liquid crystal display by the embodiments of the invention 1-5 
[Drawing 7] The figure showing an example of gamma change pattern of the direction of the field 
in gamma conversion circuit of the liquid crystal display by the embodiments of the invention 1-5 

[Drawing 8] The mimetic diagram showing an example of the contrast in the signal-control means 
of the liquid crystal display by the embodiments of the invention 1-3, and brightness processing 
[Drawing 9] The characteristic figure showing an example of the contrast control characteristic in 
the signal-control means of the liquid crystal display by the embodiment of the invention 3 
[Drawing 10] The block diagram showing the composition of the liquid crystal display by the 
embodiment of the invention 6 

[Drawing 1 1] The block diagram showing the composition of the liquid crystal display of the 
conventional example 1 

[Drawing 12] The mimetic diagram explaining gamma change pattern shown by the conventional 
example 1 

[Drawing 13] The characteristic figure showing an example of gamma-characteristics setting out 
shown by the conventional example 1 

[Drawing 14] The block diagram showing the composition of the liquid crystal display of the 
conventional example 2 
[Description of Notations] 

1 RGB independent signal-control means 

2 RGB independent gamma conversion circuit 

3 Angle-of-visibility gang control means 

4 Image feature detection means 

5 Gate drive circuit 

6 Orientation direction control liquid crystal panel 

7 Source driving circuit 

8 Back light 

9 Back light control means 
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> v f 1 - $ t ^vmmz. /< 5? - > «r$uiaiT m 
ifftitttw®^®.!:, A^^ft^o^am^tft^ 

i L tc i><DV$> *) . tifc3fa©ffi»ft«Ftt <b 

ftScfc^if^SIJiai^^ Jg^3ft/cflifS©IIi?ft#14<!:A 

*s*i*»«ig^»©ttitKi6cr. £*)mAtmim.K 
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[00 18] *SMH©fif^2*Jj:U : 3*jJ:i^8K:EE*8 

©iga&mssfc «fc ot/< * * ^ ^ h is x f- ak: *j » * ata* 
^Jtai^g-c*) r , AfttMMHNctt u r bums 

*> RGB«**fcfl^TO©»tt*1^raa5e-i-SC4 
©■C*SRGBSCtt;tf:/"*S»*a4. 9r9©flUffttt 10 

v 7 s - *ias£ 4 -e©t?i#* /<* - > *uw? z u 
mnmbmw£&>£ . AAtMM4t©4<MttHteffk>K 

!MM«MftttH*a4 . tfretjumsttwap^&tc «fc g » 

w^mt *«*. feci *#®4 -r ii//c 

5W9P*. ^Shto!f»DiWft1$tt4A#3ft*l* 
MWOTOKCJ&CT. «fcg«a&BUl«E**»>'«* 20 

»fcW«c|IWIim*«S4 T »tt4 T«tt©fl»*.>**-> 

4*jffl&L"CW»L.*>o. /*»4»9<f MCHOTfcJMtt 

4 1» SAW*** a. 

[0019] *^B§©f»#^4*Jcl:0'5iclS«g©^BM 

». a»Em-<iw»#a»8»i«»#©=j > h * h ins 

(8fe«5«#©«iHiiS) 4:75 4 h^XfSS (DCU^ 
;HSS) 4*^5*>©4U ii>ilB!!^4#Si&ffi^&-C« 
lHM»fcWHfe^#©iWe©fi^ffiteJ:^S/JME*»S 30 
© 4 L/ . 1 Piffitf © A^Jff -^©Ji^^H 4 b-tM©^ 

*(t 5 C 4 €r#m4-r5f»*3B i frh ZUmM^m 
«B4Lfcfc©ra»). fg3£3tlfc3fS©m»ft#tt4 

4©H^^<=>. *fc$^K8iIfftf|iW#tT&;fr-3*® 
6ftS«fc Stench 9* hSHJWfcitfrfSte 
R8*m» . «» ft *3«-r £ C4tcj:i):3>h5*h 40 

[0 02 0] *AH<DflM8g6 teiyn iCiEt&©&"5i 

7- ZIZ, liiiffi©*¥^&L/ 
< tt^£ffl©BmK*^& S t »tt*B*fffcK3S& >< 

•fcW* «4tWft«3E«: «fc *) jMHH*fta0?*fft>. 
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5 C 4 *«MR4 T41B3WI 1 *> 6 5 fBiEO&HJI^g 
tL/ck©-?*^, ?S^^^Jl'©iHIR-9--YX'fcL<«^ 

«0fc±r. »fa©a»fta5BE4tt*J:5r49ttl5BEii 
45H«m#©tm4>«#v-^{cjt;DrT^J#i^'f- 

>?:jMJ)?-r-&C4KJ:i9. MS©ffiT*>:7 y * #*»£ 

A:ni«*Yb(05>fti»!a»ft ww* s ma* 

[002 1] *«9!©HI*317 is £V 1 2 K:lBiS©2£"E 
«. BMfa*a»ftjfittS9W#©(c*jt>rmriaRGB&4^ 

tf^vf 1 -^ ? i -;u K^iS]«:>cf b 

«^^W*©^6f#6nfcS!<l«!i|*««f«l4*aWftS5E 

K^o«a«jattaw*wc». *o*f *«s 
4 a a ct ^ tt^fcttfctoai *tf 5 c 4 *#m 4 sis* 

©ttWft R£ 4 ft 5 «fc 9 r 4 KflkffHHDttn 

*fc&iPi©tts«»flr^ v - * * s t > imtem ^©jtaawB 

**»ifcOSQS^^©4>&l4^ft*llfflI*ll^r 2. 4 1> 

^>fpffl*wrs. 

[002 2 ] *^©HWtW9 *s «tO* 1 0 (CIBSE©?PJ 
l**«l*6 8KIBtt©iRJBai^«K(c*Jt»r. a? 
eKflH$«tttt^S <t «riBft^*(IS9*S <t mi IBR G B $fe 
SEr^»!#S4BafBm!»fta»*JW*mtcMU > H^© 

0. l®ffi#&C^©iH®*l5lB#^^£ig-£-C*oT 

«5W0ffi»«:aiFfti|i>tt*ffl8!lK:iWarr set 

fcfe©^*^. 2TO«^mttf^*niTv«tc4)ira 

■C^ TV*^4*-^try-^a>«^*S!l<?©ffi»ft 
*|pj{c*3a{fc-r54l»o?t«fc. «^iHB#{c|fc£r(ctl 
ifft*it>l*lW»'C**ti>5f¥ffl**-J-*. 
[002 3] feJT> *J6W©*»©»*«:ot>TiaiB* 

[0024] (9m<Dmm i) mi u^mMommom 

l§ 1 Kfctt SSSSij^go^a I,, 01 tc 

F*^«!Ha*RGBS4S[&t9:3£t?«!S-r 

sc4©-c#sft^Jisp^ei 4. sas^nfcBft^m-^ 

r- * ***/<* fl/O V T«tt J: DjfiWttEWimtffiCSE 
JSsTSRGBaa:r^lilBS2 (RGB343:r^^ 
S) *RGBatz:(c4>%. BO©a»ft«H4«:ac*J:5 
R G B<i«iJtcg;S3 ttfcmHO rf-$ iffJtOliW^ 
f ->-C«]gAftlJ©*?f 9flWftX*M»#&3 **it 

-cc^s. 3 A*!!J<^^ft#©!^i^^i^±^*^f^Bwg!|$ 

««B*S4*KW. f#6nfc|*»#SMt«*ta»ftig 
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* mc -oi> r « t n mgh-cwfmoytt tc*t utmn 

[0 02 5] t(±o J: ^ KMS nfciSStSgBfCO 
t,>T. 11^1^13, 14, 15. 06. 07, 08 

[0 026]$f, A#Ra«#tt«-9«**S 1 £8* 
MtP«ff9BK'C*Q. RGB<t#*A*£-r£&©<t 10 

arj-s*7-fe 7 m*jRGBS*sttcBBEr**«jaia 

»{t#© 1 Siffi«K:«S©fe*;fii («T. MAXi« 

ib) («t. mi Ni*se) <m®?6mmr> 
[0027] mmm^st 1 jcfc^raiEsnfcifcaa 

^BRGBSfcfiTS»BK2(cAA3ti4. RGB*feit 

-rfcO. $e>K. T^Mtlil/tT l#14iT2#tt 

»ASdMtc R 0 Mr- 7>\>1T& t fl»at>tt 5 C <t «fc 
r> . r«FttOff»Wft: *«{ bWff 5 y - * fc J: Sift 

@K<i:-r^Ci*5r-#So RGB«S[TSSSl@K«fc?)ffl 

I F«i«©jSft^*^©*B#B:DA^feB. t'r : ^T> 30 

[0 02 8] «UFASttMai^et 3 tt. *f SB<fc 0 
nfc3fM©?I5ft^S £ Ra&iktttti3$l 4-eWHtitc 
MAX/M I N90VHW£ttnHRi<:J: 0. «Tte»"<* 
SMfflfcSSf. »lKaa©«»*1Stfewa8resaj: 
5t 1 ir 2©T#tt4RGBS*«:*fLgf-r4. N 
BHBStiStBWftWtttCJr-sT. t1£t2©<!*©# 

CC(t-#IW»^SUC»UTTl. r2©1#tt£MAX/' 

m i Nflw**«ur. «a«c=»> h w hisses? 
h**!9:5£S:*T5,, «HW(I»*R l T©W«©B«BK: 

uwars. c©w^^->cco^t«. mmomm 

h-jt;i«i{cattLaitawai-r*ctKj:»), t*a 
<t^©t^®€r#a l i&mmttmMnmmtffi*. 5. 50 
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[0 029 ] «T«. JblB©£& 3 MS©— #l©«gtc 

a«C«fc9tMW**I£lfS»££. »*>fc»)»»Lfc»)T 
SMlK^^tlSiLtC^Ai, 05 (a) Hftaft* 

j»fSJi£©T^i£S©^£^i/fcfc©<&9. 05 
( b ) ttmmn zm&tt <omw)hu< tzmmit? zm-s 

*<"r**i^ifi6ffa^»*». **saeiw»"c* sit 

*>. IE3&&ci£DT*f!iK&S£ftfcfc©£&fflTS. E 

AMatc^&tuvflttfftttc^taruc. a*.tf. 

2TW!IILfcWW»P 1 0-3 1 9 37 3#&$R r$A& 

■era, sa£fttciuFft*M*-rsa (mm<o±r^ 
k» t4MFfta#a*s:fc& < tts <t ^ (ceitiMa ? tut 
w) (cot»rawr*4, aa^-«*ju©Ei4twiKa(c 

J&(5T&ttft#|fij«©V TWtt#m«H 3 ©«fc 5 «:» 

htxztf. cn<tom«±ta^4 5 o tcaafbs-efc 

rltTttftSO* JcSfi{t3-f±fcT2i-r-5.C<tK:«f: 

( b ) tc^-r j; *> K.wz.\tT$Lft 3 o ■ ft ifijeaafts 

tfcrli, 4>M«»*H*«:oi,»T»a8jK:T l 
%S«c6-ttA:T2tcJ:»). «BS*|fiI©^«)-?>«aYk© 

1/CttaK. H4fcar£9Kffl&ttJhlift4 5' icS 

aftsitsjc^ttTiwt^itntf. Taft*^4 5* s 

flEW±tt. BtaEA (dMSWK(ciStr>fl) itSCiAS-C 
pJfi6f*S. 06. 07«, TSE8«$tt©«»iS.^<ir- 

>©-M^^Lfcfc©r, ±te©J;^fc$ijw©ewiSf 

M©tSfl75"(Sltc<t-o-CSS3n/cr 1 iT2*. 06© 

«fc 5 tcaaatcsnsems j:vh 7©i9ic7<-*F 
ttgeax * - >©**> e. . a£Ea^4>©vna4AB'f>aa 

*4. C©rtS{COl>'CJ33afc©a»4*l«tCf5"C»tt 

[0 03 0] H8«. «#«MP*ai'Ctf*>ti*3>F 
5^ hi^^'f h*X©$«©©— 0SJ&^L.fciKSC0t?* 

o. A#m#©(B#aB#ife^*i£:3>i-7*hy^> 



XL 

COi^CC, JiLh©«fc5&S*to&3o© 

i$itt»«Kjti;raj£»«Bi-r&ct«:j:»). «a&Lr& 
[ 0 0 3 1 ] ft. ^ussso^isg-ctt. fs^sHwmai B 

©J&»C±«ft«Btfb r LteWrttW Lfc <fc 5 Cc 
JEMtJUS * 4 1 » B±t&ft &c *st > r fe^ftfCiWSj&sfic > Bf 10 

[0032] *^<mf&te£&wm<Dmm<D& 
[0033] a±s»m Ltcjz *> cc. ±ssff>yuffw&nc 20 

[0034] (mtomm 2)02 »*»jB©jEjt©j& 

*5ir»-c*«ftaS7S«sBtt. A&WfcfiWcfcft/tai'h 

K h*XMS£RGBi*Sl&f8£T-$!iar 30 

f 8 - ** flUf** *® V T#!4 «fc *) «fi»ttEI«ni«EE«:SC 
»T4rfflftB»2*RGB*kfiKfe%. BffM©tSif^ 
fctttctt £ <fc 5 RGB <1S!({C|85S $ ftfcSHK© rf-f 
*W5£©H** *- >-TW»iL«l»*ff 9«Wfta3ttlW 
»#a3*«itri,»*. Ate. *tiKMiL'C'i9ir9 4 

J:9«:lIWi«*ftTt»s. ft, iKg^^ncooTB, T 
N««'CffiB©*i?iK»o«llffttt??tt*J^:*< ft*«fc 
5Ei<wii»snri»sfe©*flEffl-r*ci*««i-r 

[0 03 5] «±©<fc 5 KflWSS tlfc«UHRS««B. 

mmemm 1 man l wtfiweaf v 2 v a y warn 

© 1 fflffi«&Cif£©MAX iM I NCcJn^-T . «S©¥ 50 
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fcjffi («T. A P L ilSlB) ©»ITOtt«flniI*'fl(*CC 

aouMreRa -a*. sa&©jesi i -c&hj l & 3 -?©m 
s©»tt&is*ii©tcjjn*.-c\ apl a*i6*i* 

/< 9 9 9 <f h QtcStL^v tJ'yJV m&<Dfflffl 

[0036] «*.«. 04 {c^LfcTmn^rfiiccstLr 

#ttiS5£r 1 . r 2 ttl»mfc£{*Wfcffl2j*EaWt» 
mUffiH (/-v'J-*7-f hMTN?BES©Jg^) rffl 

w»tm>. «s©(st* wixr 5 «t 9 {owe* sits 

B. S4©J8^J:i3«S©(ST ; &«J^-5»C<»:*3Tt.2. 0 
[0 03 7 ] jB(c. £»t LXnmtfil%< 

a»ft*(IIS©MSl«i1-©JS^tc*j(,»Tfe, ft^J^S 

APL©ffi(Cl6D-r. 0 8 <bMtfcW"CttA P L 

©^tt^-^aS^L. A*!*««#iW^fa#©«^±© 
AP Ltfimm 1 1XZ J: 5 tc'<* 9 9 J l-<DMm*i£MZ 

-e©^©©#Wft!t$ttii*-^, ftf ilA3i->*5T 1 i 

r 2 -ma wtcaBm t a «t 5 tti*^* £ . ^^©m 

[0038] APLi^^7-f h$IJfflIfi©K#{COt,i 

I/. TJWfiflBl*J:»J©»^BAPL©«*JWWtiK-'< 
»f7-fF ®g*±lf 5^|fiJ^©*iJffll?r?f 9 % £'©$W 

[0 03 9] ft. IJIi^!|#l!!^Hl^S4{Cj:i3^ta3nS 
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WfrtftHi*«4 K J: 9 Jftffi SttfcB^^fitfRSrBiTS© 
imillMT«HHMrftc&(cJ:0»6n&IMl(D^~ 

^*Mr*tt£©#ft«:J:»)> WWi-^oi^M^ 

tc*t o x i> mm l tc mtaum t r s c t #> -c » — 

[0 04 0] &L±<D81W<DJ: 5 5C. HJfiOJ^SS 1 nttW 
L^fcaWIHWSPKte » 3 o©«IK«' ^ * 5 10 

;<^7-fF * trr* ^^-fh ©m 
s. 

c o o 4 1] (mm<Dfcm3 > hjs©ji5ss3 kubws* 

JHtn%IIK®ft4MV#« lt(03>h7X MSSfe«fc 20 

T. 03. 08 . H9*ffll>"C«i5!rS. 
[0 042] If, 2f^Hfe©^T?©n>h7^ hiSSS 

OSa©MAXiM I NZmWfcZKl&tii-? SJ:5tCft 
I NiMAXOlItfe-o/cl^, (I^MIiLtO^ 30 

N«rflr#«ai?iiBBH«aitrosE5©'r. ibis©:/ 

14©— WJSSr^f i^C. MAXiM I N©M#&C*fl, 
0©<fc5ft^>#14£&O3:> UW«P*fr5C 
ifc«fc0. a«Stt3>h5^HW!SP*tf^Ct3Wt?* 40 

[0 04 3] $HRtCttKAM»CCfcl>-Ctt. 3ttfi©Jftft 
1. 2Ti891Lfc<t:5K:. H3«:^«t9ttVT19ttcc 
!6i;-CBra®aBft»ttK:iS< ft* J: 5*afcT«tt* 
H5©J:9«:«3&rs#. (a) *j«fc£)qa5 

(b) ommtjjj&m&Txux^ztfi. xrhckib* 

©A-£i>t§-£tc0 5 «c**T«fc 5 ft T#14£W#iK:r§*> b 
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[0044] «SFAM9PB«s/h3 < W*.tt|fiUft 

%iEiitaft#iao- ±2 0° t\.**3ita»ttw.*vmm 

ffi-CC^ffl-rSil^i^ftlS^tctt. BffM©VT# 

rib. »W9tt©«ti»«^*J?ii8-r*s. c©«fc5fc. 
W ft WflPOrt^WOTIK: «fc otlt, 05 ©« WrtctB 
^r*A**«-^©W^eH(C*tLr i'©<fc ^(c*ti£3 
«^#>©*3aWfll«Rft:« &©£ft-5>ft:«>. C©«fc 9 K 
WWt^©tt««:iti;r3>h9^h. 

[0 04 5] L*»U a»flWffll©#*flBfcLT. MS 

©*3fc©HW*K»*» L<SyiSCi&tt») fi» ft K£i 

iBft6ftl>*B^*S. — -fj. Wjik>**)\>icm.7rs-t& 

WWS#©WM*«cco(,>Ttt. -Mtcflr-^v-^Ktt 

Sic < . W&fcf^- vrt3>t a -^* 

-^fcry-ix g >^©iHffcW:#^5 

O > h 7 * h ©Wt»«#3&J* < . T V3P©UW!Mi-sf fc 

[0 04 6] g£uTJiLh©<£ 5 a.^tStnif. C © 

<fc 5 aiMfc«^© v -^tcjci;rm-^«»*a i tow 
ffl»iT3a»»tt©fi*^-»*«a[*a«3eor*j*. His 

[0 04 7] 39l.©»JR2rBM!OfcJ:5Ce. 

«#ww*a i tcs*r s 3 > h 9 x h tj ct of ^"5 -f h * 
nfcWfe#sw«43f3£©^FHiHW-ciKit«ia-rsc t 

1/ . «HBJ/ - >«g«lMI»> £f£B#SI!t£!ia&-f £ ft i'© 
^sStciD. IUMI#©inn&M©X<b <5/->»b> 

test u r <b #is u fc®jcr*ij® <t -r * c <t *j t? £ s „ 

[0 04 8] fillWLfcJ: 5 (C. jg^s n/cmif ft*« 

[0 049 ] (9EK©0» 4 ) mstDjm 4 
ASE^KB©ttRft jOUHfll^a 3 tcfcl^r . RGB!* 

3iT^08SK:^^t,T^ft>t^■5^g^T!|t14© 1 mmno 

[0 05 0 ] i6ttT^ttt©©i^./^->©-W 
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ZnkLtci><D-c> ^©j8*i*»J:tf2'e*>BMilt,fcj: 

*> (c . mum &zmm<D vmn ttzz>&^> 

SC4KJ:»)a»ft*IWWrS**ffi«:*JW*, IBM 

06 (a) ttRGB \-V**mtiLtbX7k¥Wm 
^ffltcr 1 £t2£3£E«:. *^Sil*|fi]{cfe r 1 1 t 
2*SS{cflftfitt{ciJ!aftA*Wt? *D> 06 (b) »* 
^HSWfrtCT 1 i T 2 &£SiC LSjt^fSjiCtt^J^rlSI 

t; i i/fci^ h 7 7ltc»i SMt?* ») , 0 6 10 

(c) tt. *TliaWlSltcBTl tl/<»T2©m— T 

t uaa^fttcjeaRnB-c r i <t r 2 *$.mc utm^ 
b h y*4— liitu- or <fc orusa*. Riri 

<hGfflr 1 tBfTl*5l«RfflT2iGlT2iB 
fflr2BPIDrl« t 2f*^r fcH*6©^SIl . 2, 
3 -C!8g/3 U fc«fc 5 teg * g& -o tc fcO-C* S . 

[0051] cct. *»rcfc*jt>-r eoanraitcte 

06 (d) ©«fc^{C±IB0 
6 (a) . 06 (b) . 06 (c) ©309©<fc 5 20 
->£r 1 ir 2*s§(^im{Cfe^cl:5^ai^SJ:^K0 
^•dr-^Kotirfejftattra-rsici-r**. 06 

(d) -CB. RGB h y**lH*©*tt£t/t:. 
mm^^Cy 1 iT2=&3^5t?Bift< . -r 1 ^ 2 jB^ <t 

t 2 * i HsitcasKftwi*, * tcmw35faK.te.mcx. 

jfcSHR-cttT I4ii^ir2 * 2HJR-cXEK:ttJ»*. 
©*§-&&ri. T 2 BS^ R G B "CMft , fc fe©r* 

to. i iBfKJBtfST iir2 <Dmm.mtmmt & 30 

•5>*5. 0^L%(-^* i 06 (b) v 06 (c ) ©«£*>tcX 
h-7^yt^{cfeWS#^*B;^JSl^if->^|5l0d(cfc(,» 

tc <fc\ 1 ifflffi«4JK:*jW 5rlir2 (DttimffiB. ( 1 HiM 

y 'J ?#^©^©I5W##*6ft£rts. «T 

Ct&Cfctl £>r L 4>^W£ 6rW!$tr*l£4>^b>„ 40 
[0 0 52] Cft<E>©A#->©;g0-r5<i:C:3«. 
BH¥8-2 0 1 7 7 7-^&* r^nst^Sj (C^Sft 

ft tttt £ tt ») 5 £3EiESS £ BIHJRroffiSWt £ *EEtfc«# 

*n* 2:1) ■v&zmftb&^icmm'cs 

Z>tZ*>~C3bZ>&^te.. KSSft^rltttT 1 iT 2© 
(&A) i©Mffi*»6, «fc»iMWc«»ft1#tt* 
W»r**Jfc*tt, ffi8IJt#l : 1 £«IEe>ttb>fc©"C 

1 <kr2©SIEJ:b*s«l3!2 : lfaboAiJ©^-. fr^©^f so 
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JBS^fflRdUffiTdKiittliaitl*? : 31SK&44 
[0 0 5 3] C©«fc -5 tc:£JtS6©J£aS©SIHI^S9tc*jW 

ftfWWKB or tt. HjRK<bbT<7-f fvga*9^H 
±©®fR$#&3*§^£iiuffi£ UTb>S. 

[0054] ^(c» 4m©&M©aguMcc*tt&)t 

A#ft*©WMttM>-e© S ® £ f 5 til? ft ftWF'i&Cc 
fSDT. ®S*ffltt^&^*->:te<£a^14ici|«-r 
£££«:&£,, 

[0 05 5] m*.l* . Rflt&flH*lti#&4 &C*5b>T. 1 

A*«-9©IWfc©tt*>S«:J:or. j»«J&©i&gtt!*fli 
fC*Jb>Ttt/<£->£UT06 (a) 
£&g£bttb>(8»tfiMC*Jb>T:tt06 (d) ©/<*->«: 

[005 6]^, mmmto^&t ornxtjmmm^o 

v - xgijsc , m?L tf^-vtJba^ta-ji ©Hffi^ * 
-tty-i/a>BItCOl>Ttt, 06 (a) ©A* — 
>*iW?U TV^I?(c*jl,^r»06 (d)©0«£ji 
S«-*£b>5<fc5K:. A^?*#ft#©v 

[0 0 5 7] 3 6fC, A^j$ns»«i«^©i«si©*t? 
% < . «ffl-rs«»-'"«*^©wRttt» i ®is©-f -r x 

VTZ^f h gkm-P 2 H®^B*^©BM-9- X^) © 

->«:ajR0r«>Sb>. *fc, A*snswHRfi#*-/ 
> * - u - y > -Y > - u - xff -^-^-e* s £ 

«fflfc;<*->K:a»?i,T:*>&b». 
[0058] «±«9i c/cfc 5 tc. i ■n<D4c¥2n«i t 
o<«sa:^rrft©iB*s«:^jtsM-*-> < i,>t>$>z 

->©*rtc< > ^^0<h -recite <t d. rii 

[0 0 5 9] 3 6tC. Ctl*«W ftStttH9¥S 3 tC*J 

Ltc^ z - >mm t-rscitcio. wxmtc g mtt^ 
ia^pj^-c* d . EtcjKt-cjMF assise < nm.i&rm<D 
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[0060] (mmoim 5 ) 9m<D&i& 5 fc*s » &®. 
ik»7&&<mmn&mtm ; £&3iicis^x, rgb» 

JtTMftliK2K:»Lrfftoti*W»T«Ht©7 -* 

■C, 196. H7*fflt»TttlH-r*. 07«r^&3ftt© 

HSS©7&!i 4 rs&Bj 0 fcgyUM^ jr - > tt 1 bb ( 1 

4B#K«i*|fi]^fcffi560fc7 -f FRrc©^*->© 
«Mfc*ffiK-3(,>r©l»IBiaT?**. H7"Ctt. i6 10 
(d) (D/'if- >CC-3t>T^fn "7 -r — ;l> F#»6£fn + 5 
7 ^ -Jl/ F3!?0^^->4Slfcfc©T*f) . H 
7(b) ©Sin + KrBH 7(a) ©Hn 7 

^-^FtB— **->*mt. 07 (c) ©Sn+2 
7^-;VFl4H7 (a)©In7^-;l/Fitta©T# 
te*17.f-.ll/F©#<fcU 07 (d) . 07 (e) © 
f&n + 3 . In + 47^-* FrBifcSn 7 -< -Jl> F 

tin— ^3r->"ri»'j3Brfe©r**. cne»i3:tr>-r 

nfeRGB F y**— ttibTBI— ©TiUri.>5*i. 
RfflT 1 4G1t 1 iBMr 1 *4lr>BRfflT2 iGS 20 
t2 iB^r2«|S|DT 1 . r2^otfc^i©iS 
4 -cm® l>fc±5(CS<?S&-Dfc &©T*& -5. . 

[0 0 6 1 ] ccr, ^Bj(cfc^rc©^#^ic 
fc»4»l ©#«<!: f -5 ±KK:|IMBL;fc|87©« 
©J: 5 * - a F*flrc#*Hfctcfc £ J: 5 «fc 

cnacEaEww^f-xoatiar stc^tt. sot 

£*aiBJR©8t$MMMc,fc9. *<f©T«Si«*<* 
^©l£Sa^i©*ta^>-C*Sif|t|*li8P^©S6**s»3 30 

[0 062] B7-Ct8BJL,fc:7 FJjntOT 1 £ 

m$<Dm^msk>**)\'<Di&gmmz.&m-?& t c *>#a 

s. »#flMfc^^©3WK:Hi,r*>. ***)3EWtttt/< 
*->£-rs*§£tt, 7 *^©^«©uw* 3 #^. e> 

tKfcu-cB, tuffAffl0*a&r&tt£0m-<f©tt 

ftfiJ»<t^teS*ioj#e-c* s„ c ©J: 5 K^wo^FlBI 
SSmcfcttSSII 1 (DBNKi 

Tt>4. JfclC. ^aS©^«©8#lffl^S|{C*JW402© 
Wflt^-TftjAB. C©»^->fc<tO'«]MST 
fitrl, t 2 &8Uffft3IMHiar^8 3 {cfcl»T. A7J 
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fiRa&tiftfe/'< * - >*j «fc cf r wstcmp-r s c £ «c * 
s. 

[0 063] «*.«. KMMHftttt¥JB4 Kte^TAA 
W^fi^©»**MH*fr<r». WS^©»*©a$^i 
**MHOA#«^R*©ttS»:©*S«:,fcoT, »jt 

(D&m<Dtcib? j -ji F^i"j{c>ffij;^^*->i ur. 

^ogKSoiHHtc-Di^tSAKl/. £CC|b»©j|tl/(r» 
efe»«:*j«,>r». 7 ?#3?©gJS#@3:^tc< c>tg£ 

07©ffl©<fc5&^'£-->£$§JR-r£t:£fc$& 

«©«««: j£fcanicK:/<ir->%a»?-j- & c Limn 
[0 0 6 4] s/c, AJjztizm&mmfij >*-i>~ 

r — ^UiL-rn. 4>#-w-;*{i-sfA#©Jfi 

£t£H 7 © J: 5 fc#»fM * - «3 . W&m 

-9© v - 71 mc&iZ. if, ^-yt;i/3>f a -s ©affi 
■^*-^fy->'3>iiiE(c-3i,irB. ttM#m±Wic 

t^cfc^fc. A*Rfltflr#©v-^JS!Kc««iitr*>S 

[0 065] y.±<Dl&m<D J: 5 k. 7 ^ Fulfil (B# 
Ktt^ln)) tc*fLT©T#14©^A-2»'^->, t^fc 

;i/F«ccS5<t-rs^^->©*-cnc<. a^sm^c 

S»ft3^EWK:lfi»-c#»»«i*K:«l:»). toJtWJctt 

Ti*tt©n»i©i«.^t3-e{cj: 0 Aatdn^t^ -> i 

s^fc^rATj^ns^ft-^©^^. xfiv-z* 
m&mmm t %mmg.mm*> z c > aimmffc. mm-? 
zm&rt* jvmaoL r f - * ;nc#« u * - 

««c«ar»#«iil>ft < l*KffiT«©IIW3Wb*W*.fc 

[0 06 6] (SUfi©^Si 6)010 «*^Bj©^ii© 
^flS6K:*jWS?«aS^g©«fiJE^a *H*5*U 
0 1 0 tctet>T2|sjffia^^gB. 1 feck 

o-B!«i##g!t^ui#s 4 isj: mmnmmm^ 3 fc«t 
cfRGBafirsawaHKoaHitt*. -e-n-etiA^^ 
©fi^x >; 7®tcffl«!l©«6fp*!r # * J: 5 (cfltefc Lr * 
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[006 7] &L±<D «£ 5 ICffi m s n/c^s^gfco 
[006 8] C C"C«> iilffl <fc ©J®!®© 2 i®®g|^© 

4«> lfc&<f-^©&7cffi. «/JMBL ¥±^HB^O^«#iSi 
*vi#-T S 085 % 2 UBS <b % . £/HJ©!£fli{i-st©x 
T^IWJ-rSfi-Sf («T> ^JiUTiMiRm-^iaiB) 

S. amX'JTSURGBI42:«-^fUai^Slfc<fc 
t>'a^xUTS0RGBSSS:r^liISS2{i. 3>h5X 

^ § y - # w^m^mmm t^\m&m<o 2 s@ t 
3t,c^xh, mmmmi, 2-cmwLtcimfflw 

£Slx V TiUR«^K: «fc <3 <I#J©fM®I£fT0 £ t it 
1cW£%\mft^<»WM&mtU*>&*> . #@SS^© 20 

sam^-rs^©-?**. 

[0069] kvwa hmwic^xit, mm 

«fc5fc*§£ (!!IJ*l»B*£lliC»B*©i§£&£) tt. /t 
y 9 5 4 b fWflPfc^Hffife l> < «M'Jiiiffi©{5m^©^^ 
K*f LTff 5 & © <b L . ^^^©Biffl ( m \t /< 5» 
Mffli&±Hfi!fcfttc*F L rtf 5 ®^-«SlfliB) 

«fc 5 (C. StlWtf&flffl©^ * i7 ^ hiMSP^- 6ff IE 30 

[ 0 0 7 0 ] fcte. *^©f^rtti/SJ©2 Biffin 
^©ii^©0II^ift^L?c*5, 3ffljM«±©v;b^iIM© 

SS h % . flHIWmt 1 fe «fc Ml3HJtSl#© 3 fc 

j:cfRGBaiTa£8iiaB2K:»i/. aw%*yr4wc/< 40 

[ 0 0 7 l ] 2lffii*SW«tf*<WST V9»eto^ 
r t v«7T!i * t-y- > 3 >mmzw\ * ©tsif ft* 

t Z C t K «fc 0 Jfiff f 7 -< / 6 ©taft^i^ 
's«»S8TV©SM ) &-7Xi'-rs^K:J:»3, iIgS3Si± 

[0 07 2] «±©S&HJ©J; ^ K. 2 BMi^7K> 50 
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H®^7^. Pi n P ilirjfc 1 iliM^K^^t©!®®^^ 

fcflJMtcWflW set jWOJ-r t s . 

[0 0 7 3] 

[^W©^] feLh<DKra*>6 W 6*^«c J: *> (c&HBCC 

[0 0 74] #(c, BUMI^CKMMMIHiKJ: 0«« 

e*^W©B*3Wt*»*.&*J6. «»ft©lE 
*. Sft. WE3Sft^©vx*>y. «B^l^*A<t4 

■niAlff A iiifcfc, A » ^ 9 A h ©36f!l^»*fiT 

[0 0 7 5 ] Afi«jcSM(ctet»r«. 2H® 

«^«t^# * mm T V ^{C is W -5 T V «^ i * - ^ tr ^ 
— > 3 *J3'J* ©ttft*lAl«:*3ii<k-r 4 4 1» o fc 

«A e cfflitK;fcCir > S3S&«ESi-r.5C<t*sr#S*>© 

r*s„ 

[H9i©ft*&l!MI9] 

[0 1 ] *^©»g©^ 1 tC cfcS?KS*^g©« 

[0 2] #»3S©9at©^tt2(CJ:&iSA«^S©« 
[13] T N«SAS^8K©V TltttC-^^^r^Ftt 

n 

[04] *»H©9m©£Bl*J:tf2tcJ:&fflMtn% 
^g© t ^^tt©^:S(£: «fc -5*iffl«t©— 

[0 5 ] *^Hjo^)5S©^Sg 1 *j«fcy : 2 «c J: Zm&BkT* 

^g© t ^w*ttK5e©-«*^r wttia 
[e 6 ] *§ma>mm<o&i& 1 *>e 5 «t & «aa^se 
■©rsaftiaistctowi 1 Hnfirt©T«j»><*-->©- 

[07 ] *§m<iymm<m®i 1 *^ e 5 tct &«a^k 

>©— ^fl^r^-rs 

[0 8 ] *ft9i©!tit©JftB 1 * 5 6 3 tc«fc SjffiS^il 
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[0 9] ##S5l!<D^J6<D7g8g3 J:4?tsa^a©M 

^0 

[010] #IS9J©^i6©^|g6 KJ:&jMfcft*M© 
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* [014] mtm2 <Dmgkm7Km&<Dffii&z7jk?zfv 9 



[012] «Ml^ntt^r^^->*lft 

[013] se*«ir^snri*4T«tt»3e©— 
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io 7 v-*IB»j[h]8S 

8 A f ^7-/F 

9 bfflm^m 
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F^— 2H093 NA16 NA51 NC42 NC52 ND03 
ND07 ND10 ND13 ND39 ND60 
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